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(54) DEVICE FOR RECOGNIZING FOLLOWING VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a driver conduct 
easily and exactly avoiding travel for an emergency 
vehicle to contribute smooth traffic flow, by exhibiting 
effectively what kind of vehicle, for example the 
emergency vehicle, a following is. 
SOLUTION: When an image picked up by CCD cameras 
10a, 10b is processed by an image prosessor 20 to 
calculate distance distribution information, the distance 
distribution information is read in a controller 30 and 
detects a road shape and three-dimensional positions of 
plural three-dimensional bodies (vehicle, obstacle and 
the like), so as to specify the following vehicle. A size of 
the detected following vehicle is copmared to determine 
a type of the following vehicle based on a comparison 
result therein, and the type is displayed on a display 9. The presence of lighting of a rotary 
lamp peculiar to each kind of the vehicles is determined, and the vehicle is determined as the 
emergency vehicle to be displayed on the display 9 when the lighting of the rotary lamp is 
obsereved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The consecutiveness car recognition equipment carry out having had an information means 
report a consecutiveness car detection means recognize the body which exists behind a self-car and 
detect a consecutiveness car, a type-of-a-car distinction means distinguish the type of a car of the above- 
mentioned consecutiveness car, an urgent car judging means to by which the above-mentioned 
consecutiveness car judges whether it is an urgent car, and the above-mentioned type-of-a-car 
information and the above-mentioned urgent car information as the description. 
[Claim 2] The above-mentioned type-of-a-car distinction means is consecutiveness car recognition 
equipment according to claim 1 characterized by distinguishing a large-size car, a small-size car, and a 
two-wheel barrow based on the magnitude of the consecutiveness car detected with the above- 
mentioned consecutiveness car detection means. 

[Claim 3] The above-mentioned urgent car judging means is consecutiveness car recognition equipment 
according to claim 1 or 2 characterized by judging with it being an urgent car when the existence of a 
revolving light is detected for every type of a car distinguished with the above-mentioned type-of-a-car 
distinction means and there is lighting of this revolving light. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the consecutiveness car recognition equipment which 
detects the consecutiveness car of self-car back and offers the type-of-a-car information on a 
consecutiveness car, and the information on being an urgent car. 
[0002] 

[Description of the Prior Art] By latest automobile, silence and insulation become very good and the 
sound from the external world has stopped easily being able to go into the vehicle interior of a room. 
Therefore, the siren of an urgent car etc. may miss and operation of an urgent car may be blocked 
unexpectedly. 

[0003] So, in JP,10-214399,A, the approach of detecting and information presenting approach of the 
urgent car from back is indicated using the information from the infrastructure beforehand installed in a 
path on the street. 

[0004] Moreover, in JP,1 1-306494,A, the information presentation [ detection and ] approach based on 
the camera turned back and the information caught with the microphone is indicated in approach of the 
urgent car from back. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the former of the above-mentioned advanced 
technology, approach of the urgent car from back can be detected only by the specific road where it is 
equipped fully with the infrastructure, but there is a problem that it is difficult to use by many roads it 
actually runs. 

[0006] Moreover, in the latter of the above-mentioned advanced technology, although it could use also 
except the specific road, it could not distinguish what kind of urgent car approaches from back, and it 
was not understood just for what kind of evasion transit a driver should perform for an urgent car, but 
the technical problem that it applied to convenience occurred. 

[0007] It was made in view of the above-mentioned situation, the urgent car which approaches from 
back presents effectively what kind of car it is, a driver performs evasion transit for an exact urgent car 
easily, and this invention aims at offering the consecutiveness car recognition equipment which can 
contribute to smoother traffic. 
[0008] 

[Means for Solving the Problem] It is carrying out that the consecutiveness car recognition equipment 
by this invention according to claim 1 had an information means report a consecutiveness car detection 
means recognize the body which exists behind a self-car and detect a consecutiveness car, a type-of-a- 
car distinction means distinguish the type of a car of the above-mentioned consecutiveness car, an urgent 
car judging means to by which the above-mentioned consecutiveness car judges whether it is an urgent 
car, and the above-mentioned type-of-a-car information and the above-mentioned urgent car information 
in order to attain the above-mentioned purpose as the description. 

[0009] Moreover, the consecutiveness car recognition equipment by this invention according to claim 2 
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is characterized by the above-mentioned type-of-a-car distinction means distinguishing a large-size car, 
a small-size car, and a two-wheel barrow based on the magnitude of the consecutiveness car detected 
with the above-mentioned consecutiveness car detection means in consecutiveness car recognition 
equipment according to claim 1 . 

[0010] Furthermore, in consecutiveness car recognition equipment according to claim 1 or 2, the 
consecutiveness car recognition equipment by this invention according to claim 3 is characterized by 
judging with it being an urgent car, when the above-mentioned urgent car judging means detects the 
existence of a revolving light for every type of a car distinguished with the above-mentioned type-of-a- 
car distinction means and has lighting of this revolving light. 

[001 1] That is, the consecutiveness car recognition equipment by this invention according to claim 1 
recognizes the body which exists behind a self-car with a consecutiveness car detection means, detects a 
consecutiveness car, distinguishes the type of a car of a consecutiveness car with a type-of-a-car 
distinction means, and a consecutiveness car judges whether it is an urgent car with an urgent car 
judging means, and it reports type-of-a-car information and urgent car information with an information 
means. In this way, since a driver is shown the type of a car of the consecutiveness car which 
approaches from back, and the information on being an urgent car, a driver can perform evasion transit 
for an exact urgent car easily, and it becomes possible to contribute to smoother traffic. 
[0012] Under the present circumstances, as a large-size car, a small-size car, and a two-wheel barrow are 
distinguished based on the magnitude of the consecutiveness car which detected the type-of-a-car 
distinction means with the consecutiveness car detection means like according to claim 2, a driver is 
made easy to understand for minimum information in an instant, and it enables it to perform evasion 
transit easily. 

[0013] Moreover, when the existence of a revolving light is detected for every type of a car according to 
claim 3 distinguished with the type-of-a-car distinction means and there is specifically lighting of a 
revolving light, it enables it to judge an exact urgent car to each type of a car like, as an urgent car 
judging means judges with it being an urgent car. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing..!. - drawing 8 are involved in one gestalt of operation of this invention. 
Drawing I The whole consecutiveness car recognition equipment block diagram, The functional block 
diagram concerning [ concerning the circuit block diagram of consecutiveness car recognition 
equipment in drawin g 2 ] type-of-a-car distinction and urgent car judging processing in drawing 3 , The 
explanatory view showing the example of the image which picturized drawing 4 with the mounted 
camera, the explanatory view in which drawing 5 shows the example of a depth map, the explanatory 
view in which dra wing 6 shows the partition of a depth map, the explanatory view in which drawing 7 
shows the recognition result of a road and a solid object, and drawin g 8 are the explanatory views of the 
detection range for every type of a car. 

[0015] In drawing 1 , signs 1 are cars, such as an automobile, and the consecutiveness car recognition 
equipment 2 which recognizes and reports various cars which exist back is carried in this car 1 . 
[0016] The stereo optical system 10 for consecutiveness car recognition equipment 2 to picturize the 
object outside a vehicle from a different location, The image processor 20 which computes the distance 
distribution information on three dimensions by processing the image picturized by this stereo optical 
system 10, Input the distance information from this image processor 20, and the three-dimensions 
location of a road configuration or two or more solid objects is detected from that distance information 
at high speed. It consists of mainly controllers 30 by which the type of a car (large-size car, usually 
according to 3 types of a car of - small-size car and a two-wheel barrow) of a consecutiveness car is 
distinguished based on this detection result, and these cars judge whether it is an urgent car. 
[0017] Furthermore, the sensor for detecting the run state of the present car of speed sensor 4 grade is 
connected to a controller 30, and when the recognized body is the consecutiveness car of the self-car 1, 
it displays whether they are the classification of the consecutiveness car, and an urgent car on the display 
9 installed ahead of the driver, and reports to a driver. 
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[0018] The stereo optical system 10 is arranged with predetermined spacing considering the camera by 
the side of the criteria image at the time of consisting of CCD cameras 10a and 10b of 1 set of right and 
left which used solid state image sensors, such as a charge-coupled device (CCD), for example, carrying 
out the stereo image processing of the CCD camera 10a by the image processor 20, and CCD camera 
10b as a camera by the side of a comparison image. 

[0019] It digitizes and memorizes the former image of CCD camera 10a by the side of a criteria image 
in order to detect a revolving light peculiar to an urgent car in the urgent car judging processing by the 
controller 30 mentioned later while an image processor 20 searches for correlation of one pair of images 
picturized with CCD cameras 10a and 10b, computes distance by the principle of triangulation from the 
parallax over the same body and outputs distance distribution of the three dimension over the whole 
image. 

[0020] The distance distribution information from an image processor 20 is read, the three-dimension 
location of a road configuration or two or more solid objects (a car, obstruction, etc.) is detected at high 
speed, a consecutiveness car is specified, the type of a car of a consecutiveness car is distinguished, it 
displays on a display 9, and a controller 30 reports to a driver. 

[0021] Under the present circumstances, it expresses on a display 9 as a controller 30 in piles noting that 
a consecutiveness car is an urgent car, when you are trying to detect whether a consecutiveness car has 
lighting of a revolving light peculiar to an urgent car based on the former image picturized by CCD 
camera 10a and a consecutiveness car has lighting of a revolving light. 

[0022] The image processor 20 and the controller 30 are a detail with the hardware configuration shown 
in drawing 2 . It searches for the part in which the same body is reflected to the image processor 20 for 
every predetermined small field to 1 set of stereo image pairs picturized with CCD cameras 10a and 10b. 
Distance detector 20a which computes the distance to a body in quest of the amount of gaps of a 
corresponding location, and is outputted as distance distribution information on three dimensions, Depth 
map memory 20b which memorizes the distance distribution information outputted from this distance 
detector 20a, It has former image memory 21b which memorizes the digital image which changed the 
analog image picturized by CCD camera 10a by the side of a criteria image by A/D-converter21a 
changed into the digital image of predetermined brightness gradation (for example, 256 gradation), and 
this A/D-converter 21a. 

[0023] The distance distribution information outputted from distance detector 20a is carrying out a 
gestalt like an image (depth map), and if the image photoed with CCD cameras 11a and 1 lb of two right 
and left, for example, an image as typically shown in drawjng.4 , is processed by distance detector 20a, a 
depth map like drawing 5 will be generated from the image of CCD camera 1 0a used as criteria. 
[0024] In the example of a depth map shown in drawing 5 , image size is 200 pixels by 600 pixels, the 
part of a sunspot has distance data and this is a part with a large light-and-darkness change between 
****** pixels among each pixel of the image of drawing 4 at a longitudinal direction. In distance 
detector 20a, this depth map is treated as an image which consists of a block of the width 150x length 50 
considering 1 block as a 4x4-pixel small field, and distance (the number of pixel gaps) is computed for 
every block. 

[0025] Microprocessor 30a to which a controller 30 is mainly concerned with detection processing of a 
road configuration etc. on the other hand, Microprocessor 30b which is mainly concerned with the 
processing which detects each solid object based on the detected road configuration, Microprocessor 30c 
which is mainly concerned with the processing which specifies a consecutiveness car based on the 
positional information of the detected solid object, and distinguishes the type of a car of a 
consecutiveness car, Microprocessor 30d which is mainly concerned with judgment processing of 
whether a revolving light exists in a consecutiveness car is the system configuration of the 
multimicroprocessor connected to juxtaposition through the system bus 3 1 . 

[0026] And the interface circuitry 32 connected to depth map memory 20b and former image memory 
21b, ROM33 which stores a control program, RAM34 which memorizes the various parameters in the 
middle of computation, the memory 35 for an output which memorizes the parameter of a processing 
result, the display controller (DISP.CONT.) 36 for controlling a display (DISP) 9, and the I/O interface 
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circuitry 37 which inputs the signal from speed sensor 4 grade are connected to the system bus 3 1 . 
[0027] By the controller 30 , i axis of coordinates and a lengthwise direction be treat for a longitudinal 
direction as a j axis of coordinates , use a lower left corner as a zero for the system of coordinates on the 
depth map which make a pixel a unit , as show in drawing 5 , the point on the depth map which set the 
number of pixel gaps to dp ( i , j , dp ) be change into the system of coordinates of real space , and 
recognition of a road configuration , location detection of a solid object , etc. be process . 
[0028] Namely, make the system of coordinates of the three dimensions of real space into the system of 
coordinates of self- vehicle (car 1) immobilization, and if the upper part of a car 1 and the Z-axis are 
made into the front of a car 1 and a zero is made into the path road surface just under the center of CCD 
cameras 10a and 10b for the travelling direction right-hand side side of a car 1, and a Y-axis, the X-axis 
It will be in agreement with a path road surface, and a X-Z flat surface (Y= 0) can carry out coordinate 
transformation of the point on a depth map (i, j, dp) to the point on real space (x y, z) by the following 
(1) - (3) types, when a road is flat. 

x=CD/2+z-PW- (i-IV) - (1) y=CH+Z-PW- (j-JV) - (2) z=KS/dp - (3), however CD : Camera 
installation spacing PW : Angle of visibility CH per pixel : Camera anchoring height IV and JV: 
Coordinate on the image of the infinite point of the front of a car 1 (pixel) 
KS : distance coefficient (KS=CD/PW) 

In addition, from the point on real space (x y, z), the formula which computes the point on an image (i, j, 
dp) transforms the above-mentioned (1) - (3) type, and is as follows. 

i =(x-CD/2)/(z-PW)+IV - (4) j =(y-CH)/(z-PW)+JV - (5) dp=KS/z - (6) [0029] Next, each processing 
in a controller 30 is explained. First, in the road detection processing by microprocessor 30a, the 
parameter of the road model which dissociated, and extracted and contained only the actual white line 
path on the street using the three-dimension-positional information from the depth map memorized by 
depth map memory 20b is corrected and changed so that it may agree with an actual road configuration, 
and a road configuration is recognized. 

[0030] A road model divides the self-lane of the road to the range for recognition into two or more 
sections with the set-up distance. Approximate a white line on either side by the straight-line formula of 
a three dimension for every section, and it connects in the shape of the polygonal line. It asks for the 
parameters a and b of the horizontal straight-line type in the system of coordinates of real space, and the 
parameters c and d of a vertical straight-line type, and the horizontal straight-line type showing in the 
following (7) types and the straight-line type of the perpendicularly it is shown in the following (8) types 
are obtained. 

x=a-z+b — (7) y=c-z+d - (8) [003 1] In fact, by the straight-line type of the above (7) and (8) types, 
while a white line on either side will be approximated, respectively and asking for the parameters aL, 
bL, cL, and dL of the straight-line type to the white line on the left-hand side of a travelling direction for 
every section, it asks for the parameters aR, bR, cR, and dR of the straight-line type to the white line on 
the right-hand side of a travelling direction, and stores in RAM34. 

[0032] Moreover, in the body detection processing by microprocessor 30b, a depth map is classified at 
intervals of predetermined in the shape of a grid, as shown in draw ing 6 , the height on the front face of 
a road in distance z is found for every partition from the straight-line type (7) of the road configuration 
computed by microprocessor 30a, and (8), and the distance data on Sayori Taka on this front face of a 
road are extracted as solid object data. And a histogram is created using the extracted data for every 
partition, and a solid object's which represents each partition's from this histogram existence location, 
and its distance are found. 

[0033] Then, the detection distance of the solid object of each partition is investigated, when the 
difference in the detection distance to a solid object is below the set point in the adjoining partition, it is 
regarded as the same solid object, and on the other hand, in beyond the set point, it is regarded as a 
separate solid object. And the three-dimensions window which includes the detected solid object is set 
up, it calculates how it is visible further on the image this set-up three-dimensions window of whose is 
two dimensions, and a 2-dimensional window is set up. And the survey of each data in this 2- 
dimensional window is carried out one by one, after calculating a three-dimensions location (x y, z) 
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about a pixel with distance data using the above-mentioned (1) - (3) type, only the data which have the 
value of distance or height within the limits of a three-dimensions window are extracted, and others 
reject. 

[0034] Thus, project the extracted data on a 2-dimensional image, connect the appearance of these data 
by the segment, and it asks for the profile image of a solid object. From the coordinate (i, j, dp) on the 
image of the right-and-left edge of this profile image, and upper limit The detection distance (Z 
coordinate) of the solid object, right-and-left end position (X coordinate), and the location (Y 
coordinate) of upper limit are computed, and further, it asks for the breadth of a solid object from right- 
and-left end position, objective height is found from the location of upper limit, and it stores in RAM34. 
[0035] In addition, the processing which generates the above depth map, the processing which detects a 
depth map to a road configuration, and the processing which detects two or more solid objects from the 
distance data of the solid object for every partition of a depth map are explained in full detail by JP,5- 
265547,A previously submitted by these people. 

[0036] On the other hand, in the type-of-a-car distinction processing by microprocessor 30c, the relative 
velocity of this consecutiveness car and a self-car is computed by comparing the detected road 
configuration with the location of a solid object, specifying a consecutiveness car, and carrying out 
distinction detection of the magnitude empty vehicle kind of this consecutiveness car. 
[0037] And it investigates whether urgent car judging processing by microprocessor 30d is performed, 
and the revolving light peculiar to the type of a car of the detected consecutiveness vehicle is turned on, 
and when the revolving light is turned on, it judges with an urgent car. 

[0038] In this way, the result of the type of a car distinguished by the type-of-a-car distinction 
processing by microprocessor 30c, the information (relative velocity etc.) about other consecutiveness 
cars, and the information on being the urgent car judged by the urgent car judging processing by 
microprocessor 30d are displayed on a display 9, and are reported to a driver. 
[0039] Hereafter, the type-of-a-car distinction processing in microprocessor 30c and the urgent car 
judging processing by microprocessor 30d are explained in full detail. Drawing 3 shows the functional 
configuration of the type-of-a-car distinction section 40 by microprocessor 30c, and the urgent car 
judging section 50 by microprocessor 30d, the type-of-a-car distinction section 40 consists of a 
consecutiveness car detecting element 41, a type-of-a-car detecting element 42, and a type-of-a-car 
information detecting element 43, and the urgent car judging section 50 consists of the revolving light 
frame setting section 5 1 and the revolving light judging section 52. In addition, it is as having mentioned 
above about each function of the road detecting element 60 by microprocessor 30a, and the solid object 
detecting element 70 by microprocessor 30b, and explanation is omitted. 

[0040] In processing by the above functional configuration, a consecutiveness car is first specified by 
the consecutiveness car detecting element 4 1 in the type-of-a-car distinction section 40 using the 
location XiL of the distance Zi from the self- vehicle of the detected solid object, and a left end, and the 
right end location XiR. On the occasion of specification of this consecutiveness car, the locations XL 
and XR (X coordinate) of the white line of the right and left in distance Zi are calculated from the data 
of a road configuration by the following (9) and (10) types to the beginning. 

Left white line: XL=aL-Zi+bL -(9) right white line: XR=aR-Zi+bR ~ (10) [0041] Subsequently, the 
locations XL and XR of the white line of the right and left computed by the above (9) and (10) formulas 
are compared with the locations XiL and XiR of the right-and-left edge of a solid object, respectively, 
and if the solid object applied inside the white line is sorted out as a candidate of a precedence vehicle, 
what has the nearest distance with a self-car is specified as a consecutiveness car out of the candidate of 
the consecutiveness car sorted out. The data of the location of this consecutiveness car are stored in 
RAM34. 

[0042] And if a consecutiveness car is specified by the consecutiveness car detecting element 41 next, 
by the type-of-a-car detecting element 42, the comparison of the magnitude of the detected 
consecutiveness car will be performed and the type of a car of a consecutiveness car will be detected 
based on this comparison result. Three kinds of frames shown in drawing 8 beforehand used for the 
comparison of type-of-a-car distinction are specifically prepared for ROM33, and when the width of 
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face of a consecutiveness car is [ 2m or more and height ] 1.7m or more ( drawing 3 (a)), it distinguishes 
from a large-size car. Moreover, the width of face of a consecutiveness car usually distinguishes from - 
small-size car, when 1.5m or more and height are 1.3m or more ( drawing 3 (b)). Furthermore, the width 
of face of a consecutiveness car distinguishes from a two-wheel barrow, when lm or less and height are 
1.7m or less ( drawing 3 (c)). The type-of-a-car data distinguished by this consecutiveness car detecting 
element 41 are transmitted to the revolving light frame setting section 51 while they are stored in 
RAM34 and displaying them on a display 9. 

[0043] Moreover, in the type-of-a-car information detecting element 43, from time amount change of the 
distance between two cars between the consecutiveness cars and self-cars which were specified by the 
consecutiveness car detecting element 4 1 , the relative velocity to the self-car of a consecutiveness car is 
computed, the travel speed of a self-car is added to this relative velocity, and it asks for the travel speed 
of a consecutiveness car. 

[0044] Here, urgent car judging processing of the consecutiveness car in the urgent car judging section 
50 is explained. In the urgent car judging section 50, first the range for detecting a characteristic 
revolving light for every type of a car of a consecutiveness car in the revolving light frame setting 
section 51 The digital image memorized by former image memory 21b based on the distinction result 
from the type-of-a-car detecting element 42, That is, in case a depth map is generated, it sets up to the 
analog image picturized by CCD camera 10a of the side used as criteria on the image which digitized the 
brightness (brightness) of each pixel for example, to 256 gradation. 

[0045] In the case of the large-size car of drawing 8 (a), the detection frame of the revolving light for 
every type of a car is set to the car-body upper part, in the case of the small-size car [ common and the 
small-size car ] of drawi ng 8 (b), is set to the car-body upper part, and, in the case of the two-wheel 
barrow of drawing 8 (c), is set up in the middle of a car body. 

[0046] Next, in the revolving light judging section 52, if the brightness average of the pixel of the 
revolving light within the limit set up in the revolving light frame setting section 5 1 is calculated and 
brightness (for example, 1.5 times of the average) higher than the average is set up as a threshold, a pixel 
brighter than a threshold will be extracted by within the limits, and it will judge whether this bright pixel 
carries out periodic brightness change. And when carrying out periodic brightness change, it judges with 
it being an urgent car, and it expresses as text, a picture, etc. on a display 9. However, although the car 
(for example, cars, such as JAF and a gas company) which attached the revolving light of blue or yellow 
is also judged to be an urgent car, since it is because the way judged rather to be an urgent car is public 
welfare, it treats as the urgent car as it is. 

[0047] Thus, since it reports to a driver whether they are the type of a car of a consecutiveness car, and 
an urgent car according to the gestalt of this operation, a driver can perform exact evasion transit (transit 
which yields a course) when it settles down easily and the urgent car has approached. Moreover, also 
when a consecutiveness car is not an urgent car, it becomes possible to contribute to smooth traffic of 
carrying out that it is easy to carry out exact actuation, for example, control and passing of an 
unprepared slam on the brake, using the type of a car and travel-speed information on a consecutiveness 
car. 
[0048] 

[Effect of the Invention] As explained above, the urgent car which approaches from back according to 
this invention presents effectively what kind of car it is, and a driver performs evasion transit for an 
exact urgent car easily, and it becomes possible to contribute to smoother traffic. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The whole consecutiveness car recognition equipment block diagram 

[Drawing 2] The circuit block diagram of consecutiveness car recognition equipment 

[Drawing 3] The functional block diagram concerning type-of-a-car distinction and urgent car judging 

processing 

[Drawing 4] The explanatory view showing the example of the image picturized with the mounted 
camera 

[Drawing 5 ] The explanatory view showing the example of a depth map 

[Drawing .6] The explanatory view showing the partition of a depth map 

[Drawing. 7] The explanatory view showing the recognition result of a road and a solid object 

[Drawing 8] The explanatory view of the detection range for every type of a car 

[Description of Notations] 

1 - Self-Car 

2 — Consecutiveness Car Recognition Equipment 
30 - Controller 

40 — Type-of-a-car distinction section 

41 — Consecutiveness car detecting element 

42 — Type-of-a-car detecting element 

43 — Type-of-a-car information detecting element 
50 — Urgent car judging section 

51— Revolving light frame setting section 
52 — Revolving light judging section 
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